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(54) SHIFT REGISTER, UQUID CRYSTAL DISPLAY DEVICE USING THE SHIFT REGISTER AND BIAS 
VOLTAGE GENERATING CIRCUIT 

(57)Abstract: ' 
PROBLEM TO BE SOLVED: To reduce the power consumption of a 
liquid crystal display device using thin film transistors. 
SOLUTION: This shift register used for a liquid crystal display device has 
a signal level converting circuit 41 to convert input signals having low 
signal amplitudes into output signals having high signal amplitudes in 
each stage of the shift register. By this constitution, clock signals having 
low signal amplitudes of approximately 5 volts and reversed block signals 
are directly given to the shift register. Thus, a buffer circuit is 
eliminated, signal amplitudes are made small resulting in the reduction of 
power consumption and a low power consumption liquid crystal display 
device is realized. 
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im^m 1 ] mm ^ -7 > t'mv--rzmmm'm<r>^ 

.E^!^:'IUL. i^iiA;^ rT>'i^^^coy---^i^rr{:iA;^l 

Jo V ^ "C . A:^ hy>'i^:^^<D K i^-f v .i: ^-(^■7 h ^ V i/:^ 
o:> K u ^ >• <h: o:imr..m'^<^:^Umm ^-^x^m^ 

m-r -5 h 7 > '^.x ^ r 6 1 > i- ^ i 

tftiyy hfr--^!rtii;^fi- J:oT. Atl h y >■ :^ i^ </:> K 
^ >■ ;^ (/:) y ^ m ^ WWi-^' ^6 y — ^ ^ill^:it]ir?] ^bm 

mm^im'icmmm i mm(^ ^> ^' ^ -r az.t 

^ U-C, Htjmi/<-rr:?;m^m-^U'-'</^-^^[nll^coA:^ 

h y >*>^*A^</>L^^^M^>A;^m■B-^^>M*^■c0^pJ£l± 

/w^;£'^ A;^i-^it&-T-^''iN- aiItdiA.:^^?S'f l^-fa^i-'-^ 

<7.^ <h y- 7. 1- UT . Hu-ac r -:7 > 
^ CO y ^ J: ^ r :^ mji: di :^ 1 - 6 > ^ ??f 1^ <h 

[0 0 0 1 ] 



(2) ifS^f.^ 2 0 0 0 - 2 3 5 3 7 4 
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[0 0 0 2] 

. -ra^- M}?-'^[°]?fT. 8rJ:y-;^^lf.4{r.§j^^^rs-5§-A.ti 
9 ^r-n.tini-<Syti*'3C7xy-.:^^tSigilj^7'^'P y ^ 
X\ yy r y-yy^ 9 1 otr;i±l:^7:)5:^^f^-:$7'L. v-y r 

1 Ofi-r — ^ ^li{g#{cv'y K^it. y— '^mMlii^J 

-.^ r " y 7. ^ :y ^ 8 ft y — ^ S^ifiHISfftT 

(0 0 0 3] 11 \xmm\^yy^yy^9fi'-hts:^rz-h\o 
1 2 J: o r "i^fi3 -^jgii^'ir u-</u'^^^ ru/^i y^y^j a 

P y A:/j -y y 7" LT. Vy h u v ^ 

(0 0 0 4] fs u-->/u:^^^!i5]5^ 1 2 l:i 5 tK^^u h'^^'/:* 
tii^g-i-I^JliS^c/ v^vym-^-C^^^y u:yyA::^l 3, |x 
^r^' f-:J ^y^A;^J 1 4. v-^ h 7=^'— ^ A.:^ 1 5 ^^^j^ r ^ 

>'*y yis-si-iw^^r^i-a booT'^^. -^fc. Kf^y^yy 

A;/; 1 4f1:. ^ C7 yy K'n l 3 ^.^.feiLfc b^T^T-^a^ 
^ibtc, v-y ^■7^--^>^ A;^ 1 5f±. vyhu-i/^r^io 

'<>'^^^^^?Tl.7t'>■:^ hy-'—yy^tit x^xyy v^yy^y 

1 ovz'i-iLhr^.^..: wCT'. yn-yyA^fia. ,S'1tay 

niyyA;^! 4. \-:r-yAt} 1 5(:t57K/Uh^;^ 

40 (0 0 0 5] '-^ki hMM: Vyy 'yy ^ 3 t^^jv y 
L^t,vfi^:mi£^'^-u. z.ixhTrmvyyyy^y'iZ^'h^ 

!lbi^i-ec-MOS I"!?] o X V - a ... 
[0 0 0 6] r c T% yy Y yyy y lo \^m\ i o kz^ik 

r-y •y^in]3^73^ib^/5x$ix6, 1 0 113=31. ^T, 2 1. 
ZZ^-XT't^yy-^y^'. 2 3, 2 4. 2 r>'rX^yy<" 

y xh ^) . urn hyy'yy^y^m-^' tit^mm^ x h 

2 6 iTir-'-^ Ayi. 2 7 1:1^;^ a ^J' A;^. 2 8 

n y y Afixh V . y ^y y At} 2 7 'yy^m^!xB L7t 

30 hf^.^Xh^. 2 9ity y-'f-thtlXhrsi., 
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[0 0 0 7] ^d^\^'m'\^^^mm^mm^'^^t. ^u^v^^a 

2 7?i^^^-r U^VU. KWs.^ n -j^ Xf] 2 8 t'^vi—U^ 

t::— ^Tto,^/ n :y A;^ 2 8 p — o-'^-T --"tiiJ 

X. y y^f-mtl 2 9 \Ci-±^ a y ^ a-)m m'i:>^^^^'r" 

[ 0 0 0 8J in 9 JC;^i~->:7 h ^ 1 0 f:i:tl \ 0 VC 

rj «y :7A;^^-'§"i^:r>:vr.i^{r.o/^^/^Tv^;5, ^- ur. 
ix:/ h 1 0(/5^C^O-7 •y^(n]S^(^>A;/Jlcri'>':^ 

l-i-5T--^^A;tf2 6 ^A;^L. ^ ^^^-idii;^? 2 9 ^vjJ:!^ 

[ 0 0 0 9 ] in 1 1 ii. [^ii 9 tC^-rm >r W'-^/l-^'^i^ii^i^ 

I 2(D''m^-^\^. Ml iv^-^^^x. 31, 32{i:A:^y 

5 J: ^- 3 h fMit (/5 L v - ft^j^ ^ -f .0 o 3 

-^tS^A::^ h Vv^,;^^ 3 K^n^— i-::!^;tJn$n^o 3 6 
{;tS^?;A;^l^^-fT'.-^'y . A>^^^^ -"/-3 5 iCf^^D i> 
:y^f;^#=ar5^?&^*lt^L7tfa#;5^A^ hv>'>^^^ 3 2 cD 
hi::ffl^]D^iL^. 3 3, 3 4*;^:^]^ h7 Vv^.x^'C 
, p - c h omm r ^ V v^^'^ ^ TtS^t $ rUo J; ^ 3 

33, 3 4 (7; K Ix-r >'{iA:^ h > 'J^ ^3 1 , ' 3 2 
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[ 0 0 1 0 1 3 7 ^:tm::^;^^^"f . 3 8 \1s.Kf^.m'M^-T'C'h 

3 5 id^N-r u-<yi"7:'A:/jfg-^7)^ m^?^:hn^'-r- 3 

6 a — u-^/uc/^R-ifcA;^ f"a'^;6'^ ^ tifzW;^ . 
'At) h ^ vv^;^ ^ 3 1 V b , h !7 >' v^;^ 3 3 
o K i^-f >"^JI£;i-{g:T h ^ >- ^34 

Km/i'i'Tffr, 3 4^^v$-tJ:^, 

li^:^7"OA;^ vv^;^^ 3 2 t^n — 
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3 2 l^^'N'Y u^</\^inAt{E^-h'' ^<r)X'At 
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[0 0 16] 
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m^^m.tz:mb\^fzmmmr^(o^yy hi^v-x^^/n 

[0018] 
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50 [0019] rf7.rf?¥/fjcJc j;or. yy hv-'Jy^^\z^7f^ 
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^y-/ iniai 1 1 IE < m^mWi^^ 5 yf^jv v mm^ 
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[0 0 2 2] r#^3i 2 %mo>m\n. mi^m \ mmo:^ 

>- >' ^ r-'^ ic/lr '^c?:) ^ r $r ffi5u L . 
A.:^ h ^ >- v^;^ ^ <n y - xi}^T-K'7v:^'fi-^-^r^i^ni-<S 

[O'O 2 3] :^'(nm^t'ir,^Mt^ A^ h 7 > v-r^ f/v^. 
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>^r#^t^t-<3. 
I0 0 2 .vi] ^(rmf^\r,:;ik\.\t^ f^jt^fs-^rdJior. ft 
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[0 0 2 6] m-^n.Aim,omm\-tm^^K'y^m(n'^y 
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(4) 2 0 0 0 -- 2 3 5 3 7 4 

[0 0 2 8] m^m5-^(Lm<r)mjmm^'Mii^mmtMm 

JO V ^ y^mmMi^^B^mA^-t^^-^x. mf^y-^mmmiB] 
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[0 0 2 9] ^comf^i'-xthi-t. mn^m^ticrn^y h v 
(0 0 3 0] m^m6^m(D^mmmm2tm<oi^'y 
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V ^MmB£ > A.;^ft#«/;>^^i['g</;>fu > fRi^#co©it; t-^'-o^t 
[0 0 3 1 ] z.(Dmm'cxjc\Atxtim^^?^r} v y -^^y 

nux. 6 r > dJ: o r A::^fs-^c':)^;f|fM;4%5:i. ^J^^jc^oi, 

[0 0 3 2] t^3k^7 0a^<7^.?gn^(i:3i>^Jl3tsagov:^ 
jr> \-i^iyy^'iZ^]M'r^y<4Ty>mf±tl.X. mHd^<-ir 

[0 0 3 3] c<5D^.B3c{::x;^^i^'A:^f^i-^<Osr>'m3ic^;^ 

/H. 2i*>^^tfic</:)it;jDt:iPJ trti r y >'v^.->^r?^}:lJ:o-Cfa 
^ u-^/u^^2:f^l>?]Sf§ coii?] £^ ^ y h -r- ^ v ^^-^ ic {:t 

^ , ^<^Ty mi± ^' U V ^ ft*mi{ .j: 0 A M ^ X 5 
40 A-/j{^^c:o-i!t^iirB;5^iSi/^i^-'^t:iiDt^-C 

-A-^mz^:^.^'^. t^^yrym,iM<DmM^zm\^x\:t h y 
> iyy^y{cx.-:>x\n^-^^^j^M Mfil ^o:>\j^m^-yy V-r 

ffc: ^ ^mr 6 ^ ^ ^i- <s . 
[0 0 3 4] m^T^^B'^moym^\-±m^i^.2-^mo:>'yy 
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10 0 3 5] r (Dmi^^yc J: tilim^ r y V-^'-^ ^ 

tout vMi:^)!^;-!^:^ L7t^<-r r.^miiH'^Ji&.'^fe 

10 0 3 7] mht^mm i ) c^i i . [^j 2 , me ( a ) 

[0 0 3 S'l ii^] 1 f:t;^^H/5c0^ti^cD;;P$^ 1 (C^oft S^^^'hI 

[0 0 3 91 4 lit l--</i-'^MlHlS^#^ V K Uiy^ ^ 
r* <9 , ^ (7; Uil ;^ ijfii - f v — X mi^Hi 1?} ;f 1 7' in ^ ;^ 

:7 h V v?;^^4 1 > y— ;^m^l?-^i^];f^rH-^^.x<y^?- 
Co 0 4 oj zthKMm.h-y>-:^^-^n^miy^\tmmi,z 

i^i:^ t ft-^-iM^MT'ife^i^t-^ c -MO s l^9]l^^l^c?:^: or t/^^. 

10 0 4 1] ^fc. v':7 ^Aa? 1 5fi:5:^K/u 

/^(?::>iifii^ ^ o i-i y ^ m^rx -h . m^■ i^-^/^^m^ 

1.x i-'-</i'^m^mi-^f^ -yr/ b E/v^;^ ^ 4 1 CD 1 o 

[0 0 4 3] !k! 2 t;::joV^T. 5 8 fill i i xC7% X^fzM'^ 

oy^^'%:fr^'^\^<T^X1h^^-^ 
[0 0 4 41 fl 2 iC:fDV^-C. 5 1 fi ^ p :^ A;^'"e 5 7i< 
V ^m. o:>\^mu^o:> ^ a -y ^ m^if^>Ji $ ix^o 5 2 (;£ 
^ ui -y ;^ A.:^ 5 1 ^s^SI^^^UTt. rp]C< 5 rm;^^ 
'7,)^^Mi}iMc0^.fi^r^ u -y >^ A;^T'^b6. D A;fj 5 

5 4^/1- r:MJ^co^'f^^Mi}iiom#{w^m^ix. yv<" 

^ 5 0 a ^fi^-^'^Ur L/c/S&<^ c v <7 -Kfl 5 



(5) t^^.^ 2 0 0 0 2 3 5 3 7 4 

<? 

6 . '^h\:-^x^O -r ^ 5 0 b ^^WivL L T 

"f'X^m 5 9 (7) ^ n ;y ^ A:^ b mi-^^ rj. y ^/ T^f) <^ i"^, 

[0045] 5 5{:ti5 Tf.ji- yu)k(r>mm-H-m^(n^f - 

— 9Kt\ 5 5 75^:;^ n y ^ m^XyB,n ■<^-^k\.X\^T} t^-k\ 
So y 5 7 om%m%\'XMMMS£.Xtr:^^D 1 5 /I? 

10 0 4 6] ^-<j\^'M.ma\m<^^ h --^ ^ 4 i fi 

2 iT.^ Lfz=7 y -1-W^^^m^mMl\,^ . ^ ^ y^XIl 

t ^ w;-y n V, >^ ^^m. t \^mwc ^ v ^ 6 . 
[0 0 4 71 i-^^^^'l^fnii^^f't^ -y y h V v?y. ^ 4 i c/) 
ttH^ (ry y y --^ [Hi ^ cr; A t r. f:t v y b i" 6 - ^ ^ 7v.;^ 
t. ^ y '^^^o:)\^-j-j^tf^^L7:)y y ^^^o:)P^j-jkzW:Mt 
LX^^mKi^X^^-'^r. 

1 0 0 4 8 ] di 6 ( a ) -^tvii^m t '^^m(^mm(/yjrm 

[0 0 4 9] [^j6 (a) r'fiA;^fg-a-Xi^i^ — ^--^WtOi: 
-f. A;^ft'5^;^'-^''^'f u-<yK7;i: tM, Xtl h y >- 'a ^ 

■ vi-'^>'Mmr^iWM-^m-r'^7f:Lx\-^^.. 
[0 0 5 0] m--. micomi^^ms<D-mMmt:m^^x 
mm-^ t . i^^yi^m-miE]mn^ y h x ^ 4 i fi 

y ^ fa c P j5: -^j T;a^ r -y ^ b 7^— ^^m^J 12^^^ . 

2mn O ^ :y •■^'It.Xt} <7 vi y ^ m%0 V 0:>tL^:,\-:,i)'^^) X 
1 W X\s3:> ^ffii *y .V^ti'c 3 ^ c?.^ ^ :y ^*iA;^J ^ r.7 :y 

JO ym-^c po'>3i:^yF:?:>5*:)T'2|Sf^£/:;iJj;^^i{x'9ii^o^ r 

y n :yr?^ fg-l^CPC753l-^±;ii^<9r^--i?^^l&t)i60^ 

[0 0 5 1 1 A;^y n iyy m-^c pt/;li-^^T/j^!:? 'cyy 
h^^'— y A;^;m-?^s THto/N^f v></uzi^gx "J iA:^ y 

cj y o^^-fbi-^: ^^Ti'-^-C. jiit-::->"^— y Tii.^v/y h ^tiT 

40 [0 0 5 2] j^^±c:o,J: ic L-C-^-5&ii^(/.r^-ftij3^/i^^^M}- 
.niv^^yy h i/-:^y.y(j:. v-y h y (/;#^ii:iclJE^-fs 
•^-Sii^(iif^oA;^f^-^^;3iM$^-1J^illoai;^ 

^'y^\m-^^m-^^K,^^:it\c^'ox. y<yy 

ci:riHt#m;'j^i^^i^-'j"Ci:7)WH^i-;^j:9. c^->y h 
L^v^y y ^rjf]v-6 t r>xmfB't<7i^'^moy^m.-tiit 

50 [0 0 5 3] mmo:>]rm2) mi. iv?]3. me (b) 
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10 0 5 4] !ii 1 n->i^'m]<Dmht<ri]\m 2 ;-:iiott 6^^^ 

[0 0 5 5 ] -^m}icom^cry}^^.2 t oxMhltioym 
m 1 Jill 1 o u^-/wS;^$^GI]3f5ft^ v-v N u-v-x^ 4 i 

-Cyu-^^uilS^j, 6 2 i: 6 3 (ifa^u-</^:^1$^[H]^^m-/i^ 
i-6A;^ Vy >iy'^i^X-^>^) . n - c h ''/^^^ly^ ^ 

[0 0 5 7] tSi^. <; ay^jX'JiB \\z\ioyf^/i^hWM. 

rT>v^^^ 6 2. 6 3</:>-<— X{Ti:':gi:^E(7.V<'Yr;^mJ± 
[0 0 5 8] Ifc'/Ci, m-§-l^-</W4^^©?^6 8(Cj:o-Cf^ 

D y^Xtl 5 4 ^.^^fcL, -rv/^— ^ 5 0 o *rr^=^L'C 

[0 0 5 9 ] i^jC , $iif^^|!^P;i-r^» > . ^ r.7 y ^/ 5 
1 V-</u(/;'A^f^--^i% ^^vi^ rn i/r^7v:^5 2i,Zu 

— w -vv A :^fS' "^f^ ^ ^S'- t^i^a ^ rv7t^-l^. A h 

'h'0:iKti J- V > V* X :7 6 3 a — u -</U-cOA:^fS--^s^-^^- 
■x.!bia'Cv^6(nr-A;^ i- ^ >'v/.x^/ 6 3 {tyri^'v^fs:^ . 

[0060] 9 ^ K:h 5 1 tC d \^^<jl'(OXll{$ 
is:?!'.'-?' 9 Kf} 5 2 U-^/i' C7>JFK:i|u^A;^fa-^ 

-ro KU'-f iz-^Tli^Tii^!?. {tk;^y(^:^i^ h "7 v >■ 

f> 3^t^•^•^' u-<yu<7;A;^(a^.'55i-ty.xLiinri-^5cO-eA.:^ 
H vi/.-A !^ 6 3 *lxrv'ic;^j: , ^^o^ k u v^iEJiJ: 
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[0 0 6 1 ] ^cox. o'rZLxmis (om^^ i^^/\^'^mB]Wx 

[0 0 6 2] me ( b ) it:^^mc^:>'Mm''/:>Bm 2 tcjy ct 

10 [0 0 6 3] ?^mm<^:^'MM<DMm 2 xatm 3 \z,;^^x 0 

•7>:?ui:[^^-c?jfi(5:{ri-6Zi:M J: !9. 116 (b) -CfiA/j 

iCfiU-er WftmjiEV t n }i?^ti\'^%W^\' i n (Z^fnt/.-)^ 
/i:75^^jnrj> . A;^ r 5^>">'.Xr'/;6^;irvL. Yv^^^mM 
A;^;m^7)v-^^ u-^yvcoir^JcitTtAy'j h^? vv'- 

[~o 0 6 4] 'i^Xi\o:>,t ov... y<-<r;^^l£oft€'A:^ b 
7f>'v^:^^i/:>L# vvfi$:^ti{V t. xvtXMM^m^V i n 

[0 0 6 5] '^Z::. A;^fg^(7^M^^'^'75^/j^^^v^i^-^^r.:^ol^ 

[0 0 6 6] >:i..b.£0|^6)c^^i-^:>l^'#.&fe(7:>Jf$Hg 2 ^C^^it 

4 .1 OYKfim^. iWM^^WLM'^Wx 8 >P1 u 
-</L.g3[:-^!Hl5^ft^ ■>':7 hvv>;7.^4 1 (:t.^&^;]</.>life^ 1 li^ 
HI >i-^>. l^ElcO-!7:y^-{:iA;^:^^f^ :x ^ ii-^C P c;^; 

x-%'Kf}<; c -y ^m#C PCOtZl^.i-.;;^ !y X 1 ^5:S':7.->{j:i;fi^ 
HX'^.i^tj^ 3l^f7j^n-7^y^{tA;^^ n y ri^ ft ^j-C PcT^tr 

hioo^ yir^jiA;^^ p y ja-^C P ooirt^T:^^ 'Cv^'— 
^- 1& ^) , 'f^^^iJ: iTi i7:» ^ ^ f i A -ti -v m rl' C 

[0 0 6 7] A:;tl ^ n ^y :7 M#C P (7) ^ T ^0 •> 

50 [0 0 6 81 i:x.t(nx '.zl-x ■4^^m(r>}^.^B-^^mmi:. 
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;/ 

v4^mi±^^A^ < rt.. fit. A;^m^ofa^^$^;6^i& 
V -^i^-^ :fe V > T i> A;^7 fa 4^ t c 7" ;^ ^ x. S c ^ 

(0 0 6 9] (^if£c^.^?T^S3) mi, [14, ili6 (a) 

mKfM'^oyBmx (112) , ummm.'i mvi) 

^^■ft h ^ V-C^.-^ 3 3 , 3 4 (Df^\Z.W\"!^onm\%'k\^ 
^'^Xl^m^WiWi'^^^rv- c h.x^ ^^.-^^ h-7>v^:^^ 7 
1, 7 2 &fi^it/:::t>'7.:>r'fc^.. r (7.:i n - c h t^.yx 
h V 7 1, 7 2 (n-^?'— hiC/^-r u-</U'T-^^'5 1 

^7 1, 7 2 0</-- — U'-<;UT^S>5'^7>' Kcom 

I'Etj'-^iM^ri^i t . -yf-hy >>^^ •i^' 7 1 , 7 2 
[0 0 7 3] >::X.hco j: r.(7:>^H3cJcJ;o-C. fiff:eEcO 

t ^ h y V X ^> c -cfs-^- x^ -</i^mm^m ^-m 

[0 0 7 4] [114 JC^ol/^T. ^ P y ^ T^fl 5 1 

Z(D'^ tiy^ Xti^ 1 ^n^M/^^Ufc. fp(i::< 57j^Vuh 

m:^omm'^o^m^.^ a^j 5 2 c5tv-2>o ^ 

o ■y<^A;^j5 1. R^H^ \-2 y ^ At} 2^m'^^•^^/l^'M. 
7 8 J; o xnWL h y >'^Jy^ o:^m:W,&i^r^MW. 



(7) 2 0 0 0 - 2 3 5 3 7 4 

tL. >'y-^— ^ 5 0 a ^-^^r-L-C U-^A-^^^ L-Tt^ffei-^' 
n :y ^ At! 5 6 . t> 0 "-^-i 5 0 b ^Wm. 

L-C u-K/K^^Uy^- u y ^yXf} 5 4 

^<7;^ 5/^-[n]f?^5 9<?.->^r-T 7^t} tKU^ ^7 ^y^A:^ 

[0 0 7 5] mA(D u^^A-mw^mm-^^^ oyy y v-w^x 

l;tr^-^A7;5 5 >^:vf-ai/j5 7 t;:^|j^il:fU ^ O R 6 0 
Xt f^fi'^U'-^/W^'min]^ 7 8 c=o[n::lf^^rrJr>f11-6^''^'^ y 
^' Vyy-'J:^^ 7 \ , 7 2 ^^O^^fWfs^> LT. fg#w< 

[0 0 7 6] . KJly--^y ^fz\±y y 

J: ') tcr^oTv^Oo 

[0 0 7 7] V7 h v'^^ 4 1 ^± 

[0 0 7 8] i/-</ir"^'-^[njl^#^ f u-iyy. ^ 4 i cO 
,^51(7>t7 'y5^[H]£^£r;'A:^tw{t>-'^ Ki'-^ ^7v.:^ 
20 yy -y-m^comii^tk^Oy v ^'^l%o:^Kf}kz^mi 

\^xmkwm\^x\^^,, 

[0 0 7 9] u^-^/v^^^tHiSf^^^i- ^o^.yy j> u v- x ^ 4 i 

( 0 0 s 0 ] me ( a ) ri:^^n^<7:)5^:M(7:)?i^fi 3 <7Mt# 
^?r<i'mxh^.u m^m. -4^mm<^yMmiyynmi tmm 

[0 0 8 1 ] ^it^Mwt^. mm'ic;^m\om'm(/ymm 3 {c^o 

[0 0 8 2] m^mif-^Mm-i'^ t l^-</K^i:m!i?]Sf^ft# 
i^y huv^7.^4 1 i:^mj}<y:>^k^ I t't^j^t. i^k 
S o ^ ^ A n :y ^ f c P c^:> Iz: t-. T K) X y 

y It ^ c p o 3^ % .h73^ (9 -CI ^ tii ^7 It ^; :vS 3 

%kV^0:>=7 y^\1i7KilP ^y i^m'r;'C9 0:>i7l^jTty^^)X2 

,^ t2 ^ P <7:itL-^>T7)'^ D -e-r — ^ iA 

imi^iti -y T-r^A.;^.^ P y^m ^-C P ^/)^L*)± 
10 xy^— ^ t?, ~^fz. i^fk"^ 5 :y f - t'i n - 

1 ^ ^ c?:) ^ :y f?^ ai )Ik f J" J: ! c E[j f 1^ 1 - ^ , 

[0 0 8 3] 7^;^^ r-: :yr:J'ja-^CP(/^3:t)T^*^ '(J 'Cv--'' 
5CI c ^ ^£7>.^ri:{i:: ice: 7:^0 m^^y-i^ -f^^^'yy V istix 
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[ 0 0 B 4 ] lilJi^o J: \^X:¥-W¥.(rym^^^rr^mE.\'~ 

(0 0 8 5 1 ?]n;<LT. ^^'7 h W v^t; ^ (7.')#FS(D h 

Vu^>^t^^x Vy'^^yy^^o^ h'u4:yto:^m<^y h 

-</\^'j^m^^^-fM^-'xm'^m.mt'm:^\^. 'yy *r-^-^ 

v-<7b^^'miHj 5^ §^ i- ^ r [h3 ^ ji^ i- r i j: o 
[0 0 8 61 mmmm^) mi. [?kI5, [si6 (b) 

[0 0 8 81 >*^^fi^j^^:>^;5'S<iOif^^4 >^^£0>]<;o:^s^(/^/f^ 

m 3 t:lfg] I ht- v^7. ^ 4 1 CO 

ht7>'v^>^^ 6 2, 6 3 r 7>":/^v^ 3 3, 3 
4tnf^i-f^=:i^<^:^H?jM^-i^ic^ortn]^^l^^i-^ a ~ c 
h ^-i* :r- K -7 >• v?^ ^81, 82 ^^itTt c^-^X^ 
6^ C(7)n - c h c7.:):^ V- h -7 > v"^ 8 1 , 8 2 

^ r > -Cv'..^ Vyl^'y'^^ H I, 8 2 Ctr-i-^ 

-5. ^tz. ^^-r -ylf-r^Vv'.-A^S 1, 8 2 6^:)>^" 



(8) ^'rm 2 0 0 0 2 3 5 3 7 4 

1 0 0 9 1 1 '^y..h(r>.t (.1, -<imm-'X->x. -^mm 
r^m c-xm-^-i'-^i^i^mm^m^^'mf'^-^t. mir-^Wit^ 

[0 0 9 2] IKI 5 t:^ V/ ^ Atl 5 1 lZi:t 5 >K/U 

1 . ^^ta^ a ^ A:^ 5 2 f:ifa*-5B- i^-</^'^*mC«?M 8 8 !c: 
i: o r h V X ^ <^:>M^M\BmcomMm&X"h ^ 1 

a :y^A;^j5 4^|g^kL-,. V/n— ^ 5 0 d ^ 
^--^/u^i^:^ U^i;^"^4i:J^ !^ :v A:^ 5 6 

n :y ^A;^irm-'^^i-ao 

[0 0 9 31 1 5?t^Vu hmJi:(^f!^,'fs^1^t|iico-r-^A;^ 
y 5"-i'lS.tf 5 7 a^n^o Z(0'7 yrf-m.ti 5 7 ^nM^a^<l>si:t 

[0 0 9 4] m5(D u^/i m^j:Bim'-f^<y>y yy^^mx 

fTt-r — -^Atj 5 5 tyy^lh:bo 7 o:)^m:^^ORe 0 
Xt ^Jf^-^u--</K€miE]S^8 SOy\s}'i^^mm'i~^:^-f y 
J- hy>'Jy^^ s \ , 8 2 oymimt^-t L-X . fi-^u-< 
i6» r^fim^m 8 8 (c-?7-.xXv^^, 

[0 0 9 5] Z,oymmz.ii oX. Kti'f—^ 1^tz.YXy v 

.J::>{r/l£oX'v->^, 

[0 0 9 6] U-^/^^^^Sg^^M-^ b U' i;^.^:?^ 4 1 
d 5 {wis \^-k.y y ^-iipJS^^ L . ^ y ^ ?s,f) 

^ y ^ A;^^=&il:r:>!-:ii$^icMfcUXv-6. 

[0 0 9 7] i^-<yU''^'1^lEJ&1{'t^ h I- v^;^>? 4 1 
;5t>^t7>-7 ry^-[?!l{^(r;A.tit-itv':7 hi-^T^— --^^A.:^ 

UX-^l5:^iionbXi.^6o 

[0 0 9 8 1 U^/^^^inie^ff h ixv->^;/^4 V 
P^l.^Xl^JSg^nt'i'TS^b U, >-:7 V^r — ^Dmmr-,^t:L> 

m>y-i"<.'^mmpVi^?i^-m'cx . i^ji-^^ +i-<sj:9(c 
i^y h'r-^7^^^s<^i^t. ni/m^-^-^y>-^mi\ 
^■'km^^x^m^Mm^ii^'bi'ztizx^x. m^<D^^m. 

[0 0 9 9] i:^] 6 ( b } i-X-^WM(D'Mm<^-BM 4 l-^ 
50 V>^^<?c/)L^•V^#:^?#^^>^m^:^>^t 
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to 100] fi-^ix-vu^*min]^l 2fit^C*^J(bi-pil5^i- 
[0101] t»{i^ij>ftfl1^k'^^?g^^jo^f^-r0-^^:mfl^^ 

(0 10 2] U-i^Ur^-mi5]^ft-^>--7 h Uv'X^ 4 1 {1 
^-^/J(7^© ^Ir. im'it-r^t. 1 ^ (=1 V y -^Kt A /J ^ r-^ 

2^^0-7 :y-?-ft.A;^.^/ CI y^m^CPo:)±i^,±:^^^^-C 
imHcDm;^^^t)IAti., 3^110^ iy5'-f:iA:0^^ ^-^ 

fz. xx^^(^:>'y y.^-nn- im¥i^>^:y -y''^tnil^m^ 

[0 10 3] xt}^^^ ■yi>i'&^cp(r)±-ibT-a^^:)x-yy 
n y ^ (/ymt'r^ > 4^ o r . JilMt::-/^— 7)^ :^ r ^ tiT 

m V ^ 6 >- b V"^?;?; ^ f= ^ v-'</u^m[H]m^-J- # >- 
-7 h Uv^^^^T'fcoT. fa-^i-^/W^'^li?]?t569A;^? h ^ 
Vv' .7.^(7.-) Ku^r h -"7Vi:/:^3^(0 K l^h' yt(0 

r^^xcwr/^^mmE^-i^^ix-yxm^^fMWrt^ >v^^ 

lo 1 0 5] ;jax.x. iyy h \^'y>^'^<i>'^lk(r>->y hy" 
— ^/Xfltyy h^r-^'^fl^z.X^X. At} Vyy'yy^ 
9(r> YVA yh^'^ r ^ >- >• ^ c?.:> V y to:>m<J:> V 

u-</u^^[n;i 1^ ^ 53 1/ ^ r [Ei! IJ^^'^t^ffc^ ^ T :! > {:i i: o 
[0 10 6] lfe)t. :^i^y/^(^.^-^'£>0.;^!^,4Tf:tv':7 



(9) 2 0 0 0 2 3 5 3 7 4 
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4Xit$^^cozyy hui^::^^a:> oh. yy hr^— :?coiso 
f}-Xt^^. 

[0 10 7] {tmo'}mms) mr^m^-^x'^^mmoxM: 
mo>mm 5 ^<c-^\^^xwm-^o 
10 10 8] ^7 i^-^mm(Dm)^^wm 2 1 
4 {zm^WT^ i^^/\-m^\pmi-^f^ yy Y yi^y^ ^ <r> 

[0109] 101 {t.'Krji'm--(-X\ 7s,tl{E^'(ny^y 

■'rX\ Xtim%'0:)^s4 u-</umjaEtc:rS'^ w</u-^^[i:OJf^^ 
o A;^ V y > 7x ^ o u ^- V vft ^^iq x_ 7t iMM MH£ # 
?x^. 1 0 3JiU-^v^ifS:#.aiJ1! r v^v^x^^^r, igf^u 

firWI". ^ n - c h cr; h ^ >- v^X ^ X.\ ^— h t K l--f > 
^-iir^v 1 0 4limrj^MX-^:>!:) . h ^ >- v' x ^ 

[0 110] 0 2^^^fi000^tf£O/f$m2> 

;^i1it?oB^ 4 0-} 'yy b ^ (r>.'< 

4 T -AmiH 6 1 d/i^v ^o r b xmm(nm^B'^yf^'^Mm.^ 

[0 111] t.tz. W^riy v:::t\a^h-^< . X:h V 
M^L L 7t ^^-i- r X m r^.<4-:i- ^ :i > 6 o 

[0112] 

[0 1 1 3] -i^fc. V/-;^ h t/V^^^^'f/^fli-^l^-^/U'^^^rn.] 
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wAc^Sv /^^i^A/J^i^-^i: U/^v^A/jAirj-i/:* i A•/J(7:5fg- 
'mx~hy>zt ft V ^ ') -f . r- 1> ^i: V ^ , 

v'-:^ b V (7-; y :v =^mw.<nmm.m 
m\ 6 ] y^mj\<r>m:rw.<r>mm i rii- ^ l 4 tr-^^i-t ^ ff^-^^^ 

1] 

[{53 7 ] xt^^^£0^co^:^(7.:^?f^Ti 2 J: 4 ^^-mM-it< 
6f^ii^:^C-ir^^-^t7-;A;^fb"-^. I±i;^m-55-^Jr^^>T<i-|lI 

[{Ki 1 0 ] 9 o:^yy u -^^^ ^ co -7 ^-^nmnimi 
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30 



y — y^ ^^iE 



2 0 0 0- 

1 [ili! 3^ir^:^j ffl CO yy ^ 

3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 , 
1 3 . 
i 4. 

1 5 

2 1 , 
2 3 , 

2 6 , 

2 7 

2 8 

2 9 . 

3 1 , 
3 3 , 
3 5 
3 6 
3 7 

3 8 

4 1 

5 4 
5 6 

5 9 

6 1 

7 1 . 
10 1 
1 0 2 
10 3 
10 4 



2 3 5 3 7 4 



S^-Ay^ 
^^yyri^\m 

5 8, 6 8. 7 8, 8 8 Is U-^/l^i 
5 1 ^ r:.' y ^ K n 

5 2 .^'^-^ n 
•yy h -y-— ^^ A^ 

2 2 7'-^-r:?:r.X^ -y^ 

24. 25, ■ 5 0a. 50 b., 50c. 5 0d 

5 5 ^f—^T^ii 
^^y^yKli 

W^£r.^ a y ^ Kti 

5 7 

3 2. 6 2, 6 3 A;^J n y V v^ 'A 
3 4 

u^.^'^MMr^vm-f^^ 'yy h v5=^ 
L/u n :y ^ K-h 
OTti^fltoi? K y iK'h 

yy^X^X^ 

7 2, 8 1, 8 2 y-l-Vyy^yy^y 
L V ^ y y y 



40 




10a airf55»5 



A^5f)* 101 




>4 

32 \Jti)-Vy*^J^9 
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2 0 0 0 - 2 3 5 3 7 4 
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53 




?3 2i 



25^ 



-12- 



(13) 



2 0 0 0 2 3 5 3 7 4 




X*r CfO-r7ii^ CP I 
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2 0 0 0 -■ 2 3 5 3 7 4 
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11 K7 7/H!>& 
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